H I G H L I G H T S
• We present and offer critique of a bottom-up research agenda on soil and land use.
• We link soil-sediment-water system use and knowledge demands with research needs.
• Research agenda setting was an iterative process involving more than 500 experts.
• We identify strengths, weaknesses, opportunities and threats of the approach.
• Key recommendations include preparation of implementation network early on. We introduce the INSPIRATION bottom-up approach for the development of a strategic research agenda for spatial planning, land use and soil-sediment-water-system management in Europe. Research and innovation needs were identified by more than 500 European funders, endusers, scientists, policy makers, public administrators and consultants. We report both on the concept and on the implementation of the bottom-up approach, provide a critique of the process and draw key lessons for the development of research agendas in the future. Based on identified strengths and weaknesses we identified as key opportunities and threats 1) a high ranking and attentiveness for the research topics on the political agenda, in press and media or in public awareness, 2) availability of funding for research, 3) the resources available for creating the agenda itself, 4) the role of the sponsor of the agenda development, and 5) the continuity of stakeholder engagement as bases for identification of windows of 
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Introduction
The use and management of land and soil should be tailored to meet human needs (Otte et al., 2012) while conserving biodiversity and soil ecosystem services. In this paper, we present the work of the INtegrated Spatial PlannIng, land use and soil management Research AcTION -INSPIRATION, a Coordination and Support Action funded under the European scheme Horizon 2020. INSPIRATION has developed a strategic research agenda (SRA) for sustainable spatial planning, land use and soil-sediment-water systems management through a consequent bottom-up approach.
The need for research action in this area is eminent. It is increasingly recognized that the way in which we manage our soils is central to ensuring a safe and sustainable future (UN, 2014) . Several Sustainable Development Goals (SDGs) clearly link to soils. Soil and related science is needed to create, provide and demonstrate the fundamental and applicable knowledge (cf. Keesstra et al., 2016) .
Several Strategic Research Agendas (SRAs) have been produced to support achieving European Union policy goals, in particular in the context of environmental policy (for example European Commission, 2010 , 2011a , 2011b , 2012 , by strengthening structures and networks, knowledge creation, exchange and capacity building as well as pooling of funding resources. In particular, various Joint Programming Initiatives (JPIs), launched by the EC since 2008 (European Commission, 2008) to foster multilateral research collaboration to tackle societal challenges in strategic areas are based on regularly updated SRAs. These include agriculture, food security and climate change (FACCE-JPI, 2015), sustainable water systems (Water JPI, 2016), demographic change (McNair, 2014) , urban challenges (JPI Urban Europe, 2015) and climate change (JPI Climate, 2011) . Most JPIs comprise pure and applied research as well as innovation projects to address specific societal challenges. Typically, these SRAs are formulated by scientists using a rigorous assessment of knowledge gaps based on a meta-analysis of peer reviewed literature. Later phases involve expert consultation or stakeholder feedback to amend the SRAs.
According to Web of Science, 204 contributions with 'research agenda' in the title were made just in 2016 (2880 since 1945). Often, a SRA is regarded as an important instrument to inform public funders on where taxpayers' money should be spent most effectively. Additionally, the increased consideration of SDGs provoked the systematic collation of research to close knowledge gaps that impede sustainability. Despite increased awareness of the importance of land and soils, only nine contributions (since 1945) of the research agendas published in Web of Science refer to land and none to soil -nor is there a JPI dealing with soils as such.
INSPIRATION aims at closing this gap and its SRA -available online at www.inspiration-agenda.eu -will help public and private research funders identify research in soil and land they should invest in to innovate and contribute to a greener, more resource efficient, and more competitive Europe. The SRA is envisaged to be the foundation of a network of funding institutions. However INSPIRATION's starting point was not to undertake a metaanalysis of peer reviewed literature in pursuit of knowledge gaps. INSPIRATION chose a bottom-up approach, which is critically evaluated in this paper, for the development of the SRA. Research and innovation (R&I) needs were identified by more than 500 European funders, endusers, scientists, policy makers, public administrators and consultants as the baseline for the SRA. The key motivation for this process was to ensure that R&I needs of stakeholders working on societal challenges were identified. We present the concept for this bottom-up approach (Section 2), report on its implementation (Section 3), provide a critique of our approach (Section 4) and draw key lessons learned (Section 5) for research agenda setting and provide an outlook.
Developing the INSPIRATION SRA
The underlying premise of INSPIRATION has been that understanding and managing land and soil services are fundamental for 1) meeting societal needs for food, drinking water, energy, shelter, infrastructure and 2) overcoming societal challenges of climate change mitigation and adaptation, increasing demands on non-renewable natural resources, environmental justice (cf. European Commission, 2011c). To achieve this goal, broad stakeholder involvement is regarded as a key principle (cf. also Kuhlmann and Rip, 2014, Levidow and Neubauer, 2012) . The INSPIRATION approach, therefore, was to develop the SRA from the bottom up in order to deduce research needs expressed by land and soil stakeholders. It was anticipated that such a SRA also would be more likely adopted by research funders seeking impact from their financial investments.
INSPIRATION premises
The INSPIRATION project is based on three key premises: Key premise 1 -Improving efficient and effective use of knowledge on soil, land-use and land management: Efficient and effective use of existing or new knowledge on soil, land-use and land management will contribute to, but will not be sufficient for, tackling societal challenges. Soil and land are natural resources whose use we need to manage if they are to remain integral parts of meeting societal demand. We believe that efficient use is predominantly enabled by focusing on the needs from the 'demand side'. SMEs, industry and communities need energy, water, food and space to survive and thrive. Establishing end-user needs creates the incentive to invest in knowledge development and stimulate political, industrial and societal innovation. Thus the architecture of INSPIRATION was geared towards thorough understanding and synthesis of the 'knowledge needs' from the demand side.
Key premise 2 -Ensuring success in addressing societal challenges: For the societal challenges to be successfully addressed, it is essential that the 'knowledge demanders' are facilitated in their communication with the 'knowledge producers'. This process is generically called Science-Policy-Practice-Interfacing (SPI), or more appropriate from a demand-driven approach: Policy-Practice Science Interaction (PSI). Therefore, existing experiences of INSPIRATION partners on SPIs were to be reconciled by stakeholder insights on what works and where gaps exist on national levels. Additionally, researchers were to be interviewed as additional category of SRA stakeholders -as a SRA must be attractive for researchers as well.
Key premise 3 -Establish a transnational network of funding bodies to implement the SRA: The main challenge for INSPIRATION is to prepare the ground for a transnational network of funding agencies and
